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Waves and currents observed near the La Jolla and Scripps submarine canyons during the ONR/NSF supported Nearshore Canyon Experiment (NCEX) experiment have been analyzed and interpreted (Thomson et al., 2006 . Methods to observe transport and mixing in the surfzone using water-following drifters (Schmidt et al 2003) , and fluorescent dye (Clark et al, submitted) have been developed.
RESULTS
Ongoing work uses dye and drifters as proxies for pollutants, chemicals from ordnance, and other tracers of interest.
Dye Tracer : Newly adapted fixed (frame mounted) and mobile (jet ski mounted, Figure 1 ) methods for in situ measurementof surfzone fluorescent Rhodamine WT dye were tested in the field and laboratory (Clark et al, submitted) . Bubbles and sand, suspended by breaking waves in the surfzone, interfere with optical fluorometer dye measurements, increasing the lower bound for dye detection and reducing (quenching) measured dye concentrations. Simultaneous turbidity measurements are used to estimate the level of bubble/sand interference, and empirically correct for quenching. Errors in raw and corrected dye measurements are estimated from lab experiments with known dye concentrations (Figure 2 ). The system can also sample chlrophyl A (Omand et al, submitted) . The dye sampling jetski and fixed fluorometers were deployed at Huntington Beach, as part of the HB06 field experiment. SIO graduate PhD student David Clark, coadvised with Dr Feddersen, is using these observations to characterize surfzone mixing (figure 3). Drifters: Water-following drifters (Figure 4) provide an additional method for estimating surfzone transport and mixing. Drifters, deployed on 5 days during HB06 (Figure 5) , produce results qualitatively similar to those obtained with dye. For example, the dominant mean transport is by the alongshore drift (Figures 3b and 5 ). Cross-shore mixing is largely confined to the surf zone; with little dye (figure 3c) and few drifters ( Figure 5 ) leaving the surf zone. In both cases, tracers (dye or drifters) spread rapidly across the surf zone (~50m width, Figures 3d, 6 ), but futher cross-shore spreading is weak. After 15 minutes, a tracer patch is abut 3 times longer in the alongshore direction than in the cross-shore direction (Figure 6 ). Aspects of drifter separation statistics suggest that 2D turbulence with a wide range of eddy scales is causing the surf-zone dispersion . However, the time dependence of the relative dispersion and the diffusivity's scale dependence differ from 2D inertial-subrange scalings (Batchelor 1950) . Thus, the 2D surf-zone eddy field responsible for dispersion is not a classical 2D inertial subrange (an energy cascade). The source of this vorticitydominated eddy field with length scales 5-50 m vorticity is not understood. Shear waves likely would input vorticity at longer length scales O(100 m ) which, for flat-bottom 2D turbulence, would cascade energy to larger length scales-too large to explain the observed 5-50-m scale dependent diffusivities. The source of vorticity (eddies) with scales less than about 50 m may be alongshore gradients in breaking-wave heights (Peregrine 1998 ) associated with finite crest length (Sdydell et al, 2007) . 
IMPACT/APPLICATIONS
Tracer evolution and transport in the nearshore is important to Navy/Marine objectives including chemically detecting mines, avoiding contact with dangerous substances, and predicting where optical clarity will be effected by fine sediments and silt. A goal is to develop a portable (between sites) model suite that, given bathymetry and incident wave conditions, predicts (perhaps qualitatively) tracer transport and dilution. 
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